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Abstract – This study aimed to expose pre-service 
elementary school teachers' awareness of selecting and 
using real-life context in the problems they posed. The 
participants of this study were asked to create 
mathematical problems. The findings showed that 
some of the participants were more focused on the 
mathematical concepts and procedures, but tended to 
ignore the contexts of the problems proposed. As a 
result, they created problems using numbers and 
stories that are not relevant to everyday life or are 
termed pseudo-problems. Some of the real-problems 
submitted by the participants were not based on an 
awareness of problem-context relevance.  

Keywords – pre-service elementary school teachers, 
problem posing, mathematical problem, real-problem, 
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1. Introduction

Mathematics is closely correlated with what people 
do, think, and feel on a daily basis. Even though 
mathematical concepts can be easily found in 
everyday life, their objects of analysis are basically 
abstract [1].  
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Elementary school students at the concrete 
operational stage can encounter a problem when 
faced with abstract ideas [2], [3], [4]. Therefore, the 
teacher needs to adjust the abstract nature of 
mathematics to the students’ level of understanding 
by utilizing concrete objects or realia around the 
students. The teacher can, for instance, introduce 
natural numbers using fingers or family members as 
an analogy, teach addition or subtraction by 
manipulating objects such as marbles or ice cream 
sticks, introduce a circle by showing a ring or a 
bicycle wheel. Connecting mathematical concepts 
with real-life contexts can make mathematics more 
meaningful [5], [6]. 

Mathematical problems given by teachers should 
also be linked with everyday life contexts. The 
mathematical problems that contain everyday life 
contexts could attract students' interest in solving the 
problems and encourage them to apply their prior 
knowledge and experiences in problem-solving. The 
teachers need to be selective in choosing or making 
mathematical problems that will be given to students. 
Good problems will provide an opportunity for 
students to strengthen, expand, and stimulate their 
understanding of a concept [7], [8]. 

A great number of interesting mathematical 
problems can be easily found in books or on the 
internet. However, there is no guarantee that these 
problems are appropriate for developing student 
comprehension of a particular mathematical concept. 
For instance, the problem “if each spider has three 
pairs of legs, how many feet do five spiders have?” 
fails to explain the object reality because this 
problem puts emphasis only on the mathematical 
numbers and thus ignores the fact that a real spider 
has four pairs of legs. In addition, the difference 
between the following word problems which involve 
the same operation of 25 divided by 4, may further 
explain the concept of appropriacy. These problems 
were submitted by the elementary school teachers 
studied in [9]. The first word problem was, “There 
are four plates and 25 cookies. How many cookies 
can be put onto each plate equally?”, while the 
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second word problem was, “25 students are going on 
a trip in 4 vehicles. How many students will be in 
each car?”. In solving the first problem, the 
elementary school students had to imagine how to 
divide a piece of cake left into four equal parts and 
put each of them on the dishes so that each dish will 
serve 6  pieces of cake. Yet, the answer to the second 
problem is “6 or 7” or “6 with a remainder of 1” 
because it is impossible to divide a person into four 
equal parts. Given these contexts, the first word 
problem is considered more appropriate to teach 
elementary students about the concept of a division 
with remainders compared to the second problem 
which used human beings as the object. [10] also 
found pre-service teachers who create story problems 
like the second problem and identified it as an error. 

In problem solving, learners are required to 
connect their knowledge and experiences to the 
context of the problem [11], [12]. The teachers, thus, 
need to be selective of the problems that are going to 
be presented to the students. In relation to problems 
that contain real-life context, teachers have to focus 
not only on the mathematical concepts and language 
used in the problems but also on the object reality. 
Einstein and Infeld state that problem formulation is 
often more essential than the solution (as cited in 
[13], p. 88). Training and habituation are needed to 
produce polished problems with minimum errors 
either in the mathematical concepts, language, or 
appropriacy. Pre-service teachers have to be served 
with an opportunity to develop the ability to present 
such problems to support student mathematical 
learning [8], [13], [14]. 

Previous studies showed various classifications of 
problem posing in terms of the structure of the 
problem [15], [16], the cognitive processes involved 
in problem posing [17], [18], as well as difficulties 
encountered in posing problems [19], [20]. [21] and 
[22] established the classification of problem posing 
activities. [21] suggested three forms of cognitive 
activity, namely pre-solution posing (proposing an 
original problem based on the given situation), 
within-solution posing (reformulating a problem as it 
is being solved), and post-solution posing (modifying 
the goals or conditions of a problem that have been 
answered to form new problems). [22] classified 
problem posing activities based on the situation, 
namely free, semi-structured, or structured. A 
situation is called free if someone is only asked to 
raise a problem freely without any specific 
limitations. However, there are still some directions 
possible to bring up particular responses. The 
structure of the situation is open. The situation is 

 
 
 

classified as semi-structured if someone is asked to 
develop a new problem based on a given problem or 
based on specific pictures or information. The 
structured category occurs when someone is asked to 
raise a problem by reformulating the problem that 
has been solved as well as changing the conditions or 
questions of the problem provided. In this study, 
three mathematical concepts were presented. 
Participants were given the freedom to develop 
problems using the concepts. Hence, this study used 
pre-solution posing and the form of free problem-
posing situation. 

[23] used two types of mathematical problems in 
his research, namely problems involving internal 
connections and problems involving external 
connections. The problems involving internal 
connections are mathematical problems related to 
links between mathematical topics. The problems 
involving external connections are mathematical 
problems concerning the use and application of 
mathematics in other fields or the real world. The 
problems involving internal connections, as well as 
the problems involving external connections, include 
real life contexts. The difference lies in the essence 
of the existence of the context. On problems 
involving internal connections, the contexts are only 
as a companion or complement to the story problem. 
On problems involving external connections, the real 
world or other fields outside mathematics are the 
focus of importance which requires mathematical 
concepts and procedures to solve them. 

Related to mathematical connections, [8] noted 
that mathematical connections could be in the form 
of interrelationships among mathematical ideas as 
well as the relationship of mathematical ideas with 
other subjects or everyday life. Based on this, 
mathematical problems can be divided into 
mathematical problems that accommodate the 
context of everyday life, mathematical problems that 
include knowledge from subjects other than 
mathematics, and mathematical problems that do not 
contain both of them. Problems accommodate the 
context of everyday life can be grouped based on the 
relevance of the objects, the contexts of the story, 
and the numbers used in the problems with the reality 
of daily life. If the objects, the contexts of the story, 
or the numbers are not relevant to the fact of daily 
life, then the problem is categorized as a pseudo-
problem. If the contexts of the story and the numbers 
used in a problem commonly found in everyday life, 
then the problem is classified as a real-problem. The 
classification is presented in Figure 1. and then used 
to sort out the problems raised by participants in this 
study. 
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Figure 1.  Problems classification 
 

2. The Aim of the Study 
 
The current study aimed to unveil pre-service 

elementary school teachers’ awareness of selecting 
and using real-life context in mathematical problems. 
The research was not only limited to classifying the 
problems proposed by participants. Moreover, it 
explored the rationale underlying the consideration of 
pre-service teachers choosing objects, stories, and 
numbers in the mathematical problems they 
submitted. The choice should be relevant to the 
students’ knowledge and experiences outside of 
mathematics. For elementary school students, the 
irrelevance between mathematics problems, 
especially problems that contain the context of 
everyday life, with their daily experiences can lead to 
the view that mathematics with other subjects or 
everyday life are not interrelated. The research 
question of this article is, "How aware do pre-service 
elementary school teachers’ in choosing the numbers 
or the story context in mathematical problems they 
posed related to the daily life context?"  
 

 
3. Methodology 

 
Research Design  
 

This research was qualitative and applying 
descriptive-approach [24], [25]. This research 
explores mathematical problems posed by pre-
service elementary school teachers and their 
awareness of posing problems. The participants’ 
thought that underlies the selection and use of real-
life context in the problems they created was 
examined in this study. Data was collected in the 
form of words obtained from participants’ 
mathematical problems and their own words in the 
interview. 

Participants  
 

The participants of this study involved 34 pre-
service elementary school teachers who had been 
taught how to design instructional materials and how 
to teach mathematics to elementary school students. 
They were senior students at a private university in 
eastern Indonesia. These pre-service teachers had 
been accustomed to problem solving activities but 
were not yet familiar with problem posing. Three 
participants who submitted pseudo-problems and 
three ones who submitted real-problems were picked 
to conduct a semi-structured interview. They were 
selected based on mathematical concepts and real-life 
contexts used in their mathematical problems. These 
six participants have expressed a willingness to be 
interviewed. 

 
Data Collection Tools and Procedures  
 

The data of this research were written 
mathematical problems posed by participants and 
their remarks in the interview. Each of the 
participants was asked to pose mathematical 
problems that contain at least one of the following 
concepts: area of a rectangle, fraction operations, and 
linear equation in two variables. Mathematical 
problems developed based on these three concepts 
are more likely to accommodate real-life context. In 
textbooks, mathematical problems related to these 
three concepts are usually made in story problems 
containing real-life contexts. Consequently, by using 
them, the participants were expected to more easily 
get ideas to create mathematical problems that 
involve the context of daily life.  

The free problem posing situation [22] was chosen 
for this task as this type of situation allowed the 
participants to express their ideas in presenting the 
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problems freely. In other words, there was no 
pressure put on the participants to create problems 
involving the context of real life. The problems 
presented by the participants that do not 
accommodate everyday life context were not 
analyzed in this study. Problems were grouped into 
pseudo-problems and real-problems. Problems whose 
contexts were irrelevant to the reality in life were 
categorized as pseudo-problems, while problems that 
used stories or numbers commonly found in real life 
were categorized as real-problems. 

Six participants were invited to do an in-depth 
interview related to the problems they presented 
earlier. The interview was carried out to explore the 
participants’ consideration in choosing and using a 
particular context and numbers in a mathematical 
problem. The interview duration ranges differed from 
15 to 30 minutes. 

 
Data Analysis  
 

The data analysis employed three interwoven 
activities, namely, data condensation, data display, 
and conclusion drawing [26]. The participants’ 
mathematical problems were sorted based on the 
classification of the problems shown in Figure 1. The 
problems that do not involve real-life context were 
not analyzed in this study. The interview transcripts 
were coded to generating descriptive categories. The 
study used member checking to confirm the 
summary findings [24]. Participants were asked to 
check whether the narratives were reasonable and 
representative.  
 
4. Results 

 
Thirty-four participants submitted 45 problems. 

Four of them presented three problems each and 
three of them presented two problems each. The rest 
of the participants only submitted one problem each. 
These problems only contained one concept at a 
time. None of the participants presented problems 
that contained two or three interlinked concepts. 

Classification based on problem-context relevance 
showed that 15 problems do not accommodate 
everyday life context. None of the pre-service 
teachers presented problems involving subjects other 
than mathematics. Surprisingly, thirty problems 
posed by the pre-service teachers were found to 
contain the context of real life even though they were 
not required to create such problems. In fact, 66.67% 
of the presented problems accommodate the context 
of real life. Table 1. maps the categories of problems 
involving real-life context posed by the pre-service 
teachers for each concept offered. 

 
 

Table 1.  Problems involving real-life context 
 

Concept 
Pseudo-
problem 

Real-
problem 

Frequency 

Area of a 
rectangle 

10 11 21 

Fraction 
operations 

4 4 8 

Linear equation 
in two variables 

0 1 1 

A problem 
links two or 
three defined 
concepts 

0 0 0 

Total 14 16 30 
 

Based on the table, it is obvious that the majority 
of the problems were related to the area of a 
rectangle (70.00%) and fraction operations (26.67%). 
There was only one problem showing the ‘linear 
equation in two variables’ concept. 

 
Simple Problems Using Common/Everyday Objects  
 

There was a high level of variation found in the 
problems posed by participants. Nevertheless, the 
problems were simple and not challenging. The ‘area 
of a rectangle’ problems mostly asked about how to 
determine the area of a rectangle. There were also 
problems that asked about the perimeter of a 
rectangle, the width of a rectangle if the area and the 
length are known, and the number of tiles used to 
cover a particular floor area. These types of problems 
only require the application of standard procedures, 
such as the formulas to determine the area or 
perimeter of a rectangle. In fact, these problems 
failed to incorporate other geometry concepts or 
other mathematical topics. Problems related to 
fraction operations covered addition, subtraction, and 
multiplication of two or more fractions. 

The objects of the problems related to the area of a 
rectangle were commonly found around the 
participants, such as blackboard, table, window, 
banner, floor, land, field, or swimming pool. The 
same thing was discovered in the problems related to 
fraction operation. The objects used by participants 
were money, a shopping list, number of students, or 
the length or weight of something. The problem that 
showed the concept of linear equation in two 
variables employed the purchase price as an object. 
Figure 2. presents some instances of simple problems 
that used familiar objects proposed by the 
participants. 
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Figure 2.  Simple problems using everyday objects 
 

Pseudo-problems: Problems Irrelevant to Everyday 
Life Reality  
 

Of the 30 problems involving real-life context 
posed by the participants in this study, 14 were 
categorized as pseudo-problems. The everyday 
objects found in the problems only served as 
embellishment or  

 

 
 

accessories, which means that the objects are 
common in everyday life. However, the use of the 
objects in the problems was irrelevant. Figure 3. 
presents some instances of the pseudo-problems 
posed by the participants. 

 

 
 

Figure 3.  Pseudo-problems 
 

Nur, indeed, used a familiar object (blackboard) in 
her problem, yet ignored the reasonable size of the 
object. The length (20 m) and width (13 m) of the 
object may be considered too big for a normal 
blackboard. In fact, she actually realized that a 
blackboard with the size could never be found in real 
life. However, she thought that the size would not 
matter because the blackboard referred to in the 
problem is not an actual blackboard. 

Interviewer : Could you please look at your problem? 
What is your thought on a blackboard with 
a length of 20 meters? 

Nur : I don’t think it is an appropriate length for 
a blackboard, Bu, but the blackboard (I 
referred to) in the problem is not real. It is 
only created for a mathematical problem in 
the context of real life. 
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Umm provided no clear information on the 
geometric shape of the land. However, the length and 
width of the land already explained that the shape is 
rectangular. She used centimeters instead of meters 
as the metric unit of measurement. At the beginning 
of the interview, she was not aware that centimeters 
were not appropriate in this context. Yet, in the end, 
she demonstrated an attempt to change the 
measurement unit into meters. 

 

Interviewer : Please pay careful attention to the problem 
you’ve made! Isn’t there something wrong 
with it? 

Umm : Mmmm… the length and the width are 
inverted, aren’t they? 

Interviewer : What about the unit of measurement? 
Umm : Ooh... Oh my God… (giggled and 

recognized the errors). They are supposed 
to be in meters, aren’t they, Bu? 

 

The context of Erv’s problem can be still 
considered appropriate as sugar is normally packed 
in 1 kilogram-bags or  kilogram-bags. However, the 
next sentence which said, “Pak Ali offered help to 
carry 7  kilograms of sugar” sounds odd since  is 
not appropriate in this context. It is difficult to 
imagine that Pak Ali had to open a 1 kilogram-sugar 
bag and divide it into  kilogram to be carried with 
the other 7 kilogram-bags. In the interview, the 
participant explained that when he created the 
problem, he only focused on the process of solving 
the fraction operations instead of the context. 

 
 
 
 
 
 

Interviewer : Can you please pay attention to the 
problem you’ve made? Pak Ali was 
carrying 7  kilograms of sugar, while 
sugar is normally packed in 1 kilogram-
bags or  kilogram-bags. So, if you used 
7 , it means that Pak Ali had to open a 1 
kilogram-sugar bag and divide it into  
kilogram. Do you think this should be 
considered in the problem or not? 

Erv : It depends, Bu. If the problem is associated 
with real-life context, then it needs to be 
considered. But, if the fractions are only 
used in mathematical problems or only 
used as an example of solving fraction 
operations, I don’t think it mattered. This 
problem is created only to train students’ 
skills in solving either proper or mixed 
fraction operations. 

 

The three pseudo-problems presented by the 
participants concentrated on the mathematical 
numbers that can be operated using a known 
procedure or formula. The participants, indeed, used 
real objects in the problems but ignored the relevance 
between the objects and the context. Based on the 
results of the interview, there was only one 
participant (Umm) who was aware of the connection 
between the object and the context. On the other 
hand, Nur and Erv were more focused on 
mathematical operations and more likely to ignore 
the connection. 

 
Real-problems: Problems Relevant to Everyday Life 
Reality  
 

Sixteen real-problems were found among the 30 
problems involving real-life context submitted by the 
participants. Figure 4. presents the instances of real-
problems posed by the participants. 

 

 
 

Figure 4.  Real-problems 
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The objects, the numbers, and the connection 
between the objects and the numbers in the problems 
posed by Amy and Sci were relevant to the context. 
The number that Sci used in the problem was 
considered appropriate because  from 10,000 will 
yield a reasonable result (in rupiahs). If she 
considered using  in the problem, then the result will 
be illogical (Rp. 3,333.33). The result of the 
interview with Amy uncovered the fact that she was 
aware to create a problem relevant to the context of 
real life. When she was confronted with a question, 
“what if the unit of measurement is changed into 
centimeters”, she answered, “it does not make 
sense”. 

 

Amy : If the length of the land is changed into 50 cm, 
students will probably find out that the 
measurement is appropriate. When I created the  

             problem, I hoped that students were able to 
understand it better and solve it more easily. If I 
were about to use centimeters as the unit of 
measurement, then I would not use a piece of 
land as the object. 

 

Unlike Amy, Sci based her decision on numbers 
selection on the simplicity of the calculation. She 
explained why she used  instead of other fractions 
(e.g., ) in the following excerpt. 

 

Sci : I considered  easy for multiplication. If the 
number (10,000) is divided (by five), the result 
will be without a remainder. 

 

Asr was the only participant who posed a problem 
showing the ‘linear equation in two variables’ 
concept. During the process of solving the problem, 
Asr made some revisions. Figure 5. shows Asr’s 
revisions in her solution to the problem she made. 

 

 
 

Figure 5.  Asr’s revisions 
 

Asr constructed a mathematical model from the 
problem sentence using variable b for the book price 
and variable p for the pen price. Next, she employed 
an elimination method to equations 4b + 5p = 24,000 
and 6b + 2p = 27,000 to obtain b = 3,954. The value 
of b was the result of rounding to the nearest unit. 
After that, she changed some numbers in the 
calculation. These changes can be seen in Figure 5. 
Based on the interview, it was found that Asr made 
the changes for the sake of simplifying the 
calculation. Asr explained that she solved the 
problem and found b = 3,954.545. She rounded it to 
3,954. Then, she thought that it was easier to operate 
at 4,000 than 3,954. After that, she changed some 
numbers in the calculation to obtain b = 4,000. She 
did not mention reasons as “Rp. 3,954.545 is not 
compatible with the price of books on the market” or 
other similar reasons that are related to a real-life 
context. Therefore, these changes were not based on 

Asr’s awareness of the inappropriateness of the 
prices in a real-life context. 

 
5. Discussion and Conclusion 

 
Problems that were presented by the participants in 

this study were not much different from the problems 
found in the textbooks, such as figuring out the area 
of a rectangle or problems related to fraction 
operations. As a matter of fact, problems that were 
posed by the pre-service teachers in this study are not 
complex problems that require analysis, reasoning, or 
the ability to link two mathematical concepts. These 
problems are considered as primitive problems [12], 
[16], assignment proposition problems [16], and zero 
semantic relation problems that can be solved by 
merely utilizing information stated in the problems 
[16]. In short, the problems are not challenging. 
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The complex and challenging problems could 
encourage the students to apply concepts and 
procedures into a new situation [7], [8], [27]. High 
quality mathematical problems can accommodate 
student thinking skills, challenge students’ ability to 
use their knowledge and experiences, and strengthen 
their concept mastery. Ironically, the pre-service 
teachers in this study were not actually aware of that 
and chose to pose simple problems. Seven 
participants presented more than one problem, but 
the concepts of the problems were not 
interconnected. None of the participants attempted to 
propose a theme to link the problems or connect two 
or three concepts in the presented problems. The 
results of the interview suggested that such simple 
problems were intentionally created as these types of 
problems were easier to understand and simpler to 
solve. [28] also found in their study that pre-service 
teachers constructed simple and exercise type 
problems. Therefore, pre-service teachers need to 
possess the ability to present complex and 
challenging problems. It is important since the 
students need to be motivated to use and connect 
their existing mathematical knowledge and 
experiences to solve mathematical problems. 

Students have a tendency to create connections 
between their non-mathematical experiences and 
problems they encounter in the textbooks [11], [12]. 
Therefore, the use of familiar objects in a 
mathematical problem can help the students solve the 
problem. It is realized by pre-service elementary 
school teachers in this study. Most of them raised 
problems containing the context of daily life. The 
objects of the problems were often found in everyday 
life, such as blackboard, field, cake, flour, sugar, pen, 
or book. Problems involving everyday life context 
were classified into pseudo-problems and real-
problems. Real-problems were more frequently 
found in the participants’ submission compared to 
pseudo-problems. 

[29] indicated that some pre-service teachers 
assumed they do not need to consider the context of 
the problem in a solving problem. A related finding 
also happened in a posing problem. Some 
participants in this study focused on numbers that can 
be operated using known mathematical procedures or 
formulas.  They decided to employ real objects in 
their mathematical problems, but ignored the 
connection between the objects, the numbers 
(amount or measure of the object), and the relevance 

 
 
 
 
 
 

to the context of real life. The real objects were only 
utilized as embellishment or accessories. As a result, 
some of them created pseudo-problems. Some others 
created real-problems, but unfortunately, not all of 
them made it based on their awareness of problem-
context relevance. Their selection of real-life objects 
and numbers was considered as a mere natural 
coincidence. Based on the interview, their decision 
on using particular everyday objects and numbers 
was not rooted in their awareness of making a 
connection between the objects and the context, but 
for the sake of simplifying the calculation. 

Pre-service teachers often deal with many 
difficulties when asked to present a mathematical 
problem. One of which is to create mathematical 
problems which accommodate the object-context 
relevance. In this study, the participants integrated 
real-life objects into mathematical problems, but the 
numbers or units of measurement used in the 
problems are somewhat inappropriate for the context. 
A similar finding is also discussed by [19], [20] and 
[30]. [30] found that in most cases, pre-service 
teachers failed to use daily life stories to express the 
data in the graphs. [19] pointed out four blocks of 
difficulties experienced by pre-service teachers in 
posing problems. One of them was to make the 
problems more relevant to the reality of the students’ 
everyday lives. [20] also found that pre-service 
elementary teachers posed problems that were not 
related to the daily life situation. 

Pre-service elementary school teachers should be 
extremely careful in selecting objects or stories used 
in mathematical problems because the elementary 
school students will relate their knowledge and real-
life experiences to the problems. The pre-service 
elementary school teachers’ awareness of creating 
challenging mathematical problems needs to be 
promoted so that the students’ ability to understand 
mathematical concepts can be strengthened. The 
awareness of the pre-service elementary school 
teachers to incorporate relevant real-life objects and 
numbers also needs to be improved. Their ability to 
posing the problem that is relevant to the students’ 
knowledge and experiences outside mathematics 
needs to be enhanced. 

A suggestion for educational practices is to 
explicitly include problem posing activity in 
mathematics classrooms for the pre-service 
elementary school teachers. It can give more 
opportunities to improve their problem posing 
abilities. 
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